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Abstract
It is known that stock returns are aﬀected by monetary policy. This
paper theoretically and empirically investigates whether asymmetric in-
f o r m a t i o nb e t w e e nt h eF e d e r a lR e s e r v ea n dt h ep u b l i cc a u s e st h er e l a t i o n
between stock returns and monetary policy actions. The paper concludes
that asymmetric information between the Federal Reserve and the public
is one of the reasons of eﬀects of monetary policy actions on stock returns.
AK a l m a nﬁlter algorithm is constructed to analyze the information and
learning dynamics between the Federal Reserve and a representative in-
vestor. Stock prices react to monetary policy actions because monetary
policy actions reveal the private information that the Fed has about future
inﬂation and output. Investors update their expectations after observing
the Fed’s actions and that produces a change in stock returns. The ﬁnd-
ings of the model are empirically investigated using VAR and impulse
responses verify the theoretical ﬁndings.
1 Introduction:
The relationship between the monetary policy and asset prices has been shown
empirically and theoretically. Most of the theoretical papers focus on the eﬀects
of monetary policy on the collateral value of the ﬁrm or construct a CIA model
to form a relation between monetary policy and asset returns. This paper takes
a novel approach and uses the asymmetric information between the Federal
Reserve and the public to produce a link between monetary policy and stock
returns. Romer and Romer (2002) empirically show that the Federal Reserve
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1has superior information about future inﬂation and output. Also, they show
that commercial forecasters update their expectations about future inﬂation
and output when they observe the actions of the Federal Reserve. Tas (2003)
shows that the private information of the Federal Reserve can be used to predict
future stock returns so the Federal Reserve (Fed) has valuable information that
the investor would like to know. So, empirical results of Romer and Romer
(2002) and Tas (2003) suggest that one of the reasons that monetary policy
aﬀects asset prices might be the information asymmetry between the Fed and the
investors. Starting from those empirical ﬁndings this paper constructs the link
between monetary policy and stock returns using the asymmetric information
between the Fed and the public. The relationship is examined both theoretically
and empirically.
In this paper , I follow a Kalman ﬁltering algorithm as suggested by Townsend
(1983) to analyze learning dynamics between Federal Reserve and a representa-
tive investor. The representative investor’s expectations about future inﬂation
and output are aﬀected by the Federal Reserve’s actions, since the forecasts of
t h eF e d e r a lR e s e r v ea r en o tm a d ep u b l i c . T h u s ,t h eo n l yw a yt h ep u b l i cc a n
access the private information that the Federal Reserve possess about future
inﬂation and output is to observe the Federal Reserve’s actions. The investors
updates her expectations after observing the actions of the Fed. A simple one-
good model similar to Lucas (1978) is constructed to analyze the eﬀects of
investor’s learning (updating her expectations) about future inﬂation and out-
put on asset prices. The MLE estimates of the coeﬃcients of the Kalman ﬁlter
are estimated by SUR and OLS than the impulse response functions are derived
to analyze the dynamics of the model.
The theoretical analysis displays that the investors update their expecta-
tions after observing the Federal Reserve’s actions and act according to their
expectations. That change in the expectations of the investors cause the change
in stock returns. Thus, the actions of the Federal Reserve eﬀects stock returns
by altering the investors’ expectations. The empirical part of the paper can be
divided into two parts. First, the parameters of the state-space representation
of the Kalman ﬁlter is estimated using OLS and SUR. Second, the theoretical
model is presented as VAR and impulse response functions are used to examine
the dynamics of the model.
There are two main results of this paper. First, the asymmetric information
between the Federal Reserve and the public is one of the reasons of the eﬀects
of the monetary policy on stock returns. Second, the investors (public) update
their expectation about inﬂation and output after observing the actions of the
Federal Reserve. These results are shown both theoretically and empirically.
This paper is making three major contributions to the literature. First,
the paper provides theoretical and empirical evidence about the eﬀects of the
asymmetric information between the Fed and the public on the relation be-
tween stock returns and monetary policy which does not exist in the literature
to our knowledge. Second, a theoretical model is constructed which veriﬁes the
empirical results of Romer and Romer (2002). The model shows that the pub-
lic update their expectations after observing the Fed’s actions which has been
2shown empirically in Romer and Romer (2002). Third, supporting arguments
about the asymmetric information between the Fed and the public is presented
from the ﬁnancial markets.
The outline of this article as follows: Section 2 reviews the related literature
and states contribution of the paper. Section 3 displays a simple Lucas type
model about stock prices and the expectations of a representative investor. Sec-
tion 4 presents the learning dynamics and the Kalman ﬁlter algorithm. Section 5
solves the model. Section 6 estimates the parameters of the information dynam-
ics. Section 7 constructs the link between stock returns and the representative




2.1 Contribution of the Paper:
The contribution of this paper can be analyzed from two perspectives, asset
pricing and monetary policy. From a asset pricing point of view there are two
contributions that the paper is making. First, this paper analyzes both theo-
retically and empirically the aﬀects of monetary policy changes on asset prices
to explain the empirical ﬁndings of Patelis (1997), Thorbecke (1997) and Tas
(2003) by modeling the information asymmetry between the Fed and investor.
The model and empirical ﬁndings of the paper show that the information asym-
metry between the Fed and investor is one of the reasons of the eﬀects of mon-
etary policy actions of asset prices. Second, empirical evidence is provided that
asset prices react to changes in both investor’s and the Fed’s expectations of
inﬂation and output.
From a monetary policy point of view, this paper constructs a theoretical
model to explain empirical ﬁndings of Romer and Romer (2002). The model con-
cludes that investor changes his expectations after observing the Fed’s actions.
And the paper takes one more step and analyzes the eﬀe c t so ft h i si n f o r m a t i o n
dynamics on asset prices.
3 A Simple Monetary Model:
3.1 Players:
3.1.1 Central Bank (Fed):
Central bank observes signals about current inﬂation (CBπ∗
t) and about current
output (CBx∗
t) and forms expectations about future inﬂation and output using
its information set at time t (ΩCB
t ). Then Central bank sets the federal funds







rt = Federal funds target rate
πt = True inﬂation at time t
xt = True output at time t
ΩCB
t−1 = Information set of the Central bank at time t − 1.
CBπ∗
t = Signal received by Central bank about time t inﬂation.
CBπ∗
t = πt + ²CB
t (2)
CBx∗
t = Signal received by Central bank about time t output.
CBx∗
t = xt + θ
CB
t (3)
Inﬂation and output are assumed to have AR(1) processes:
πt = ρπt−1 + νt (4)




t ,νt,ζt are jointly normally distributed , independent among themselves






Investor observes the federal funds rate target set by the Central bank and her
signals about current inﬂation and output. Then she forms her own expectations
about future inﬂation and output. Then she maximizes her lifetime expected
utility subject to her budget constraint .
Investor consumes only one good. The consumption good enters the economy
as an endogenous endowment stream Yt. Following Lucas (1978), the equities
are modeled as claims to the endowment. The total supply of equity shares
is normalized to unity. The economy is an exchange economy. So, there is no
money in the economy. The Fed’s only action is to determine the federal funds
target rate which eﬀects borrowing.
• Preferences of the Investor:
1.
U(t)=U{C(t)} (6)













It is assumed that there is no borrowing constraints, but the investor
should pay the amount she borrowed the previous period (t−1) at the cur-
rent period(t).The amount borrowed is subject to the interest rate which
is equal to the federal funds target rate (rt)determined by the Fed.
2. Asset (zt):
Asset (zt) is a claim to next periods good (Yt) produced by the asset.
3. Output (Yt) :





2. New Shares (zt) :
3. Debt payment: (1 + rt−1)bt−1
So, the budget constraint is:
pc
tct + pz




The time table of the model is as follows:
1. Central bank observes its signals about current inﬂation and output and
it sets the federal funds target rate using a forward looking Taylor rule.
2. Investor observes Central banks actions (change in the federal funds target
rate) and updates her expectations about future inﬂation and output.
3. Investor solves her lifetime utility maximization problem subject to her
budget constraint and her expectations about future inﬂation and future
output.
54 Information Dynamics Between Central Bank
and Investor:
As, I mentioned before it is empirically shown that Fed has superior information
about future inﬂation and output, commercial forecasters update their forecasts
after they observe monetary policy actions (Romer and Romer (2002)) and that
information is useful for the investor since she can use that information to predict
stock returns (Tas (2002)).
Starting from these empirically ﬁndings , I will construct a learning model
using Kalman ﬁlter algorithm suggested by Townsend (1983). By using the
Kalman ﬁlter I will be able to write investor’s expectations about future inﬂation
and output as a function of Central banks expectations.
4.1 Overview of Kalman Filter Algorithm:
4.1.1 The State-Space Representation of a Dynamic System:
• State Equation:
xt+1 = Fxt + vt+1
xt = (r x 1) state vector.
• Observation Equation:
yt = A0zt + H0xt + wt
yt = (n x 1) vector of variables observed at time t.
zt = (k x 1) vector of exogenous or predetermined variables.
Where F,A0, and H0 are matrices of parameters of dimension (r x r), (n x
k), and (n x r), respectively.
The (r x 1) vector vt and the (n x 1) vector wt are vector white noise.
4.1.2 Forecast Equation of the Kalman Filter:
After many calculations and manipulations the Kalman ﬁlter gives the following
forecast equation:
b xt+1/t = Fb xt/t−1 + Kt
¡








b xt+1/t = E (xt+1/Ωt)
Pt/t−1= E
h¡
xt+1 − b xt+1/t
¢¡
xt+1 − b xt+1/t
¢0i
4.2 State-Space Representation of The Dynamic Model of
Information Asymmetry:
4.2.1 Analysis of the Expectations of the Central Bank :
• Central Banks Expectation About Future Inﬂation:
CBπ∗
t = πt + ²CB
t
πt = ρπt−1 + νt
The equations above form a state-space representation. So, let xt=πt ,
yt= CBπ∗
t+1,A=0, θ = σ2
v , R = σ2
ε, F = ρ, H =1 . So, using equation

























Using the proposition 13.1 at Hamilton (1994) , one can say that Pt/t−1
converges to some constant P. S ot h et i m ed i m e n s i o n(t) of Kt drops out.



























where α0 = ρ − K and α1 = K.













74.2.2 Analysis of the Information Dynamics Between The Fed and
Investor:
Using equation (11) and (12), the information dynamics between central bank
and the investor can be written as a state-space representation after some trivial
computations and manipulations as the following:
















α0 0 α1ρ 0

































































yt = H0xt + Wt (15)
Investor is assumed to receive no signal about inﬂation and output. As
stated in Romer and Romer (2000):
”the Federal Reserve appears to possess information about the
future state of the economy that is not known to the market partic-
ipants. Our estimates suggest that if they had access to the Federal
Reserve’s forecast of inﬂation, commercial forecasters would ﬁnd it
nearly optimal to discard their forecasts and adopt the Federal Re-
serve’s. ”
So, following Romer and Romer the assumption that investor does not re-
ceive any signal about inﬂation and output is reasonable.1
So, equations (14) and (15) represent a system which the Kalman ﬁltering
algorithm can be applied directly. If we make use of the Kalman ﬁlter and apply
equation (9) to equations (14) and (15) we get,



































































If we substitute equation (15) into (16) and rearrange, we get the following

































































Kt = FPt/t−1H(H0Pt/t−1H + R)−1 (18)
Pt/t−1 ≡ E
£














= Investors expectations about future output
Equation (16) shows that investors expectations about future inﬂation and
output are aﬀected by Central Bank’s expectations. The following equations






























t + B (3,2)NCB
t + B (3,3)πt + B (3,3)xt
































t + B (4,2)NCB
t + B (4,3)πt




9A =( F − KtH0)
B = KtH0
By proposition 13.1 at Hamilton (1994) it can be shown that Pt/t−1converges
to some constant P.S ot h et i m ed i m e n s i o no fKt drops out and Kt converges to
some constant K.
The main implications of equations (19) and (20) are the relationship be-
tween investor’s expectations and the F e d ’ se x p e c t a t i o n sa b o u tf u t u r ei n ﬂation
and output. By using Kalman ﬁlter algorithm we showed that there is a hier-
archical information system between the Fed and investor’s through the federal
funds target rate. Same hierarchical information dynamics can be solved us-
ing Bayesian updating algorithm but Kalman ﬁlter is preferred for analytic and
econometric purposes. The Bayesian method makes use of the whole history
(back to t =0 ) and the dimensions of the state vector increases in dimension
with the length of history- there are more and more innovations. So, Kalman
ﬁlter algorithm is preferred because contemporary mean beliefs may be updated
from past mean beliefs and the contemporary observation yt alone - mean beliefs
capture all that is necessary for forecasting from the inﬁnite history.
5 Investor’s Maximization Problem:
As mentioned before the economy is a one good Lucas (1978) economy with










subject to her budget constraint:
pc
tct + pz
















tzt+1] − (1 + rt−1)bt−1
¾¸
+βEtv {zt+1,Y t+1,b t}











U0 (Ct)=−βEtv3 {zt+1,Y t+1,b t}
10Envelope Conditions:







































































U0(Ct) is the stochastic discount factor. If we denote m =
U0(Ct+1)
U0(Ct) . Then
equation (23) which is the asset pricing equation becomes:.
pz
t = βpc













t (t+1) inﬂation rate.
Et {Yt+1m} = σYt+1,m+Et {Et {Yt+1}m}−Et {Et {Yt+1}Et {m}}+Et {Yt+1Et {m}}
σYt+1,m = Covariance of Yt+1and m.
Since, the expectations of the investor are aﬀected by expectations of the
central bank, the asset price is aﬀected by the expectations of the central bank.
6 Estimation of The Parameters of the Infor-
mation Dynamics:
The previous sections explain how Kalman ﬁlter can be applied to analyze the
information dynamics between the Central Bank and the investor and how this
information dynamics aﬀect the stock returns. To be able to apply the methods
developed in the previous sections we need the parameters of the state-space
representation F,H0 and K. In this section the parameters will be estimated
using Zellner’s SUR method and OLS.
116.1 Data:










a. FED’S FORECASTS: Fed’s forecasts are from the Greenbooks of the
Federal Reserve Board of Governors which are available at Federal Reserve
Bank of Philadelphia’s research web page. The quarterly greenbook data
is available for 1969:1 to 1995:4. Greenbook forecasts of GDP deﬂator are
used for inﬂation and forecasts of GDP are used for output.
b. COMMERCIAL FORECASTS: Commercial forecasts are from Federal
Reserve Bank of Philadelphia’s Survey of Professional Forecasters. SPF
forecasts are available quarterly from 1968:4 to 2002:3. Data for the period
of 1968:1 to 1995:4 is used. The mean of the GDP deﬂator forecasts and
mean of the nominal GDP forecasts are used as investor’s expectations.
2. Inﬂation: is the rate of change in Consumer Price Index taken from CRSP
U.S. Treasury and Inﬂation.
3. Output: GDP taken from the FRED (Federal Reserve Bank of St. Louis).
4. Federal Funds Rate: Federal funds rate is taken from FRED (Fedfunds).
The original data is monthly so to make the data quarterly the Federal
funds rates are summed over three month intervals.
6.2 Estimation of The Parameters using SUR and OLS:
We need to estimate parameters in the state equation and the observation equa-
tion. The state equation looks like a VAR subject to general exclusion restric-
tions. As mentioned in Hamilton (1994) a VAR subject to general exclusion
restrictions can be viewed as a system of seemingly unrelated regressions. The
state equation is estimated using a Feasible GLS methodology and an iterated
FGLS methodology which gives the maximum likelihood estimates. The obser-
vation equation is estimated using OLS.
6.2.1 The State Equation:















α0 0 α1ρ 0























xt+1 = Fxt + Vt+1
This equation looks like a VAR subject to general exclusion restrictions.
As mentioned in Hamilton (1994) a VAR subject to general exclusion restric-
tions can be viewed as a system of seemingly unrelated regressions. The state
12equation is estimated using a Feasible GLS methodology and an iterated FGLS
methodology which gives the maximum likelihood estimates.
6.2.2 The Observation Equation:























yt = H0xt + Wt
This equation is estimated using OLS. Since, we sum fedfunds rate to have
quarterly data, we have serial correlation. To deal with this problem we esti-
mated Newey-West standard errors.
The derivation of the Kalman ﬁlter requires the mean squared error (MSE)
associated with the updated projection ,Pt/t−1. Which is equal to,
Pt/t−1= E
h¡
xt+1 − b xt+1/t
¢¡
xt+1 − b xt+1/t
¢0i
.












Q for t = τ
0 otherwise (27)
Vt i st h ee r r o rt e r mo ft h es t a t ee q u a t i o n .
Application of equation (24) requires the knowledge of P1/0. Following Hamil-





=[ Ir2 − (F ⊗ F)]
−1 vec(Q) (28)
Using the maximum likelihood estimates of the state and observation equa-
tions shown at tables 1-4 and using the solutions to the kalman ﬁlter algorithm

























0.2762 −0.0457 0.5898 0.0445
−0.1540 0.7677 −0.0811 0.1379
−0.1851 −0.0184 0.7805 0.0179



























0.4598 0.0457 0.2422 −0.0445
0.1540 0.0153 0.0811 −0.0149
0.1851 0.0184 0.0975 −0.0179


































7 Asset Prices and Investors’ Expectations:
As it can be seen from equation (24) the asset price at time t depends on
investors expectactions of next period inﬂation and next period output. For
simpliﬁc a t i o n ,t ob ea b l et oa n a l y z et h et i m es e r i e sd y n a m i c so fo u rm o d e l,w e
will assume that there is a linear relationship between time t asset price and
expected next period inﬂation and expected next period output. We assume































= Investors expectations about future output at time t
Table 6 displays the OLS results of equation (30) estimated using price
indices of equally and value weighted portfolios and 10 diﬀerent size portfolios.
8 Time-Series Dynamics:
In summary, the economic dynamics can be displayed as the following using
equations 4,5,29,30: 









































2 00 0 0 00
00 .7805 0.0179 −0.1851 −0.0184 0.1851 0.0184 0.0975 −0.0179
0 −0.0566 0.8434 −0.1075 −0.0107 0.1075 0.0107 0.0566 −0.0104
00 .5898 0.0445 0.2762 −0.0457 0.4598 0.0457 0.2422 −0.0445
0 −0.0811 0.1379 −0.1540 0.7677 0.1540 0.0153 0.7805 0.0179
0 000 0 0 .736 0 0.832 0
0 000 00 0 .783 0 0.123
0 000 00 0 0 .878 0
0 000 00 00 0 .833

           

































           

+ error term
Following the display above the dynamics of this system can be written as
a ﬁrst-order VAR :
zt = Azt−1 + wt (31)
It is a well known fact that an AR(1) equation like equation 31 can be written
as a inﬁnite MA process:
zt = A(L)zt + wt
[I − A(L)]zt = wt












= wt + Awt−1 +( A)
2 wt−2 ...
S o ,w ec a nd e r i v et h ei m p u l s er e s p o n se functions which gives us the con-






15These nice properties of the impulse response functions make them an ideal
methodology the analyze the results of the Kalman Filter algorithm and analyze
the dynamics of our system.
8.1 Impulse Response Functions:
8.1.1 Response of Asset Prices:





2 for value and equally-weighted portfolios and 10 diﬀerent size port-
folios using OLS. Table 6 displays the results of OLS regressions. Size10 is the
index of largest size portfolio and size1 is the index of smallest portfolio.
Figure 1 displays the impulse response functions of value and equally-weighted
portfolios. Dotted line is response of value-weighted and straight line is equally-
weighted portfolio index. The impulse response functions reveal that when





) changes by one unit the
asset price (portfolio index) declines. The maximum eﬀect is at the ﬁfth period
after ﬁfth period the aﬀect of shock to investor’s inﬂation expectation starts to






) changes by one unit the asset price (portfolio index) increases.
The eﬀect declines after the ﬁrst period and dies oﬀ after 30 periods. Asset price
responds negatively to a shock to investors expectations of central bank’s ex-












.A s s e t







. Asset price responds positively to a shock
to next term inﬂation(πt) and negatively to a shock to next term output (xt).
Figure 2 displays the impulse response functions of largest and smallest size
portfolios. Dotted line is response of largest and straight line is smallest port-
folio index. One of the main results of ﬁgure 2 is that smallest size portfolio
responds more to shocks than largest size portfolio. The impulse response func-






changes by one unit the asset price (portfolio index) declines. The maximum
eﬀect is at the ﬁf t hp e r i o da f t e rﬁf t hp e r i o dt h ea ﬀect of shock to investor’s
inﬂation expectation starts to decline and dies oﬀ after 20th period. When





) changes by one unit the
asset price (portfolio index) increases. The eﬀect declines after the ﬁrst period
and dies oﬀ after 30 periods. Asset price responds negatively to a shock to













. Asset price responds positively to a shock







Asset price responds positively to a shock to next term inﬂation(πt) and nega-
tively to a shock to next term output (xt).
168.1.2 Response of Investor’s Expectations to Changes in Central
Bank’s Expectations:
Using the impulse response functions, we can also analyze the how investor’s ex-
pectations react to changes in the Fed’s expectations. Romer and Romer (2002)
empirically show that commercial forecasters modify their forecasts in response
to monetary-policy actions. In this paper, we construct a model including asset
prices and hierarchical information structure that explains this behavior and we
also support their ﬁndings with our empirical ﬁndings.
Figure 3 displays the impulse responses of investor’s expectations to shocks
to the Fed’s expectations. It can be seen from the graphs that investor’s expec-
tations especially respond to the changes in the Fed’s inﬂation expectation.
9C o n c l u s i o n :
This paper constructs and solves a model of hierarchical information between the
central bank and investor to analyze the eﬀects of the information asymmetry
between the central bank and investor on asset prices. The parameters of the
state-space representation are estimated by using SUR and OLS. Then, using
those parameter estimates a Kalman ﬁltering algorithm is applied . The Kalman
ﬁlter results and the linear relationship between the asset prices and expected
inﬂation and expected output are displayed in a VAR format. Using the VAR ,
impulse response functions are drawn which gives us how asset prices respond to
diﬀerent shocks to the model. Our main result is asset prices respond to changes
in the investor’s inﬂation and output expectations. We also found that investor’s
expectations are aﬀected by the Fed’s expectations. Finally, we conclude that
the information asymmetry between the Fed and the investor’s in one of the
main reasons of the aﬀects of changes in monetary policy on asset prices. This
argument is supported both empirically and theoretically in the paper.
17Table 1:  Maximum Likelihood estimation of the Parameters of the State Space 
Representation: The SUR estimation of the State Equation               
Results of Feasible GLS 
               defqtr1  gdpqtr1  cpiretper    gdpchange 
 
defqtr1lag1        0.736                              
              (18.59)**       
cpiretlag1         0.832                      0.878      
               (6.51)**                  (20.12)**   
gdpqtr1lag1                0.783             
                      (11.96)**     
gdpchangelag1              0.123               0.833 
                       (1.11)               (16.61)** 
 
Observations  108           108    108          108 
Absolute value of z statistics in parentheses         
* significant at 5%; ** significant at 1%  Table 1: (Cont.) 
Results of Iterated Feasible GLS 
     defqtr1    gdpqtr1     cpiretper  gdpchange 
defqtr1lag1   0.702       
         (17.92)**       
cpiretlag1    0.932                   0.877   
          (7.33)**                  (20.10)**   
gdpqtr1lag1                0.764     
                   (11.75)**     
gdpchangelag1       0.138                 0.830 
                   (1.24)                 (16.55)** 
Observations  108 108 108 108 
Absolute value of z statistics in parentheses         
* significant at 5%; ** significant at 1%        Table 2:  Maximum Likelihood estimation of the Parameters of the State Space 
Representation: The OLS estimation of the Observation Equation (Newey-West 
Standard Errors)              
 
           fedfundsqtr 
defqtr1lag1      3.940 
             (6.38)** 
gdpqtr1lag1      0.392 
             (0.83) 
cpiretper       2.075 
             (1.82)  
gdpchange      -0.381 
             (0.41) 
 
Observations 109 
t statistics in parentheses   
* significant at 5%; ** significant at 1%  Table 3: The Error terms of the state and observation equation to complete the 
state space representation (Calculated using Feasible GLS SUR results)  
Q matrix (The variance of the errors of the state equation) 
symmetric c[4,4] 
           q1          q2          q3          q4 
q1     .70230522 
q2     .06332782    3.0798733 
q3     .17096363    .17111468    .55979938 
q4     .23580346    .82817182    .40359586   3.9391462 
 
R matrix (The variance of the errors of the observation equation) 
symmetric onur[1,1] 
           R 
R        62.121805 
 Table 4 : The Mean Squared Error (P)matrix for the Kalman Filter Algorithm  
The Mean Squared Error (P) converges , the values that P matrix converged are 
displayed here. (Calculated using Feasible GLS SUR results)  
 
    2.6154    0.2266    1.1147    1.2074 
    0.8104   10.9746    0.1283    5.7008 
    1.0946    0.3495    1.2419    0.9071 
    1.1970    5.8163    0.9071   12.5648Table 5: The Matrixes that are calculated for solution of the Kalman Filter 
Algorithm: (Calculated using Feasible GLS SUR results)  
K = F*P*H*inv(H’*P*H+R) 
K = 
    0.1167 
    0.0391 
    0.0470 





    0.2762   -0.0457    0.5898    0.0445 
   -0.1540    0.7677   -0.0811    0.1379 
   -0.1851   -0.0184    0.7805    0.0179 





    0.4598    0.0457    0.2422   -0.0445 
    0.1540    0.0153    0.0811   -0.0149 
    0.1851    0.0184    0.0975   -0.0179 
    0.1075    0.0107    0.0566   -0.0104 Table 6 : The Regressions (OLS) Results of the Different Stock Portfolios on 




Absolute value of t statistics in parentheses   
* significant at 5%; ** significant at 1%  
 
 
Portfolio Return  Spfdef1g (1 Quarter 
Ahead SPF Inflation 
Forecast) 
Spfgdp1g (1 Quarter 



























































































 Figure 1: 
Impulse Response Functions of Indices of Value and Equally Weighted Portfolios: 
Dotted line is response of value-weighted and straight line is equally-weighted 
portfolio index. 
 



















Response to a Shock in Equation 2
 
 






















Response to a Shock in Equation 3
 
 

















































Response to a Shock in Equation 5
 
 


















































Response to a Shock in Equation 7
 
 






















































Response to a Shock in Equation 9
 
 Figure 2: 
Impulse Response Functions of Indices of Largest and Smallest Size  Portfolios: 
Dotted line is response of largest  and straight line is smallest portfolio 
index. 
 



























































































































































































































Response to a Shock in Equation 9
 Figure 3: 
Impulse Response Functions of Investor’s Inflation and Output Expectations: 
Dotted line is response to a shock to the Fed’s Inflation Expectation and 
straight line response to a shock to the Fed’s Output Expectation. 
 






































Response to a Shock in the Fed Inflation and Output Expectation
 
 





































Response to a Shock in the Fed Inflation and Output Expectation
 
 